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HiqR Hi qieflH Hi hIhI Hliftft ekl HHiSR 4<*HlH'lftl Hft iftrll 

ideli HUMift Hl^ft “Hlft ftCHlftlft W&...H % ej£ nftl” ^Hiikl HUl ^ll 

2 il«i <sdi Haft Hi«ii ftftl ftbS MM *H?(t h«si n siift. wii vaja&ift Haft 
rlH ‘tfftl'l R HlSlftl H Slilft. ftHl -1 il£ 3, 2 iH deft A H i\£ W.R. MH [fttftaftl 
°6 HR Hl«lft Wiftft Hi ^llH'l ^ftl &ft dft Hft Hlftaftl el’ll mi Hlft WU 
ClloR 2 lft dft. ftft Mlelft deft A mift 'tfftl'l H3. $ift eft USl rift illS ftUlft 
Heft. Hell'll S^ilSlftl eft <Hl^lie Hliftft ftC-HiiM &RRR ift dft. 

HlMil dft?ll il£ ft ilft ftlHMlMHi «ttd Ml dlH ft. Hletlftl Hlftl 
HHlHl ftHl A$ ft i£ HHl 2 il AHl Reil dlH ft. ftHl Htft-eltft |4l klftftl <HMR 
HHl ift A?[l ft A$(li ^HleHA q*eJ,Hl Him A^rll dlH ft). HI ^UHl^il 
q^Hlftl Hlft ^Hel ift HlHlofti iftft <K ftHl lift HHl %H ft), lil ktlftftl 
mHI q*et,Hlftl HHl°l All'll Hi ilHftl H ft) A el'll (3M.ftl 2 lftl HRIHl PUletl 
iftl A HHl nftl HUetl. 

2 lPlrl Hi ftR Pm. ft). mdRHl eft-ll (§Ul ^P»lHl ft) Hft =liwfti 
®qi Hlft ftftl Sift ftHH ft). M % H^H ftft ftft ?U«llHi HlimiHl Hlft ft) 
ftftl HiMAlft ft 'll n[ft Hi®q.i. im. ftu wi ft*, Ha aftaRtlci q.ic-0. A 
Mi rM HlHftl HlMAHl HllSlHl Hlft Haft, ell 1. °6 A^ft ftftSH %ftl HRlilft 
ilft PlMH HR H^[ft-HRei fta «UH. 

'ft HlH^lft ilft Pm HKftlH 3ft. <H«ill<leii n Hill rll HlHft ftft 
Hl«liftl ftaPli UleKHl Hft ^.HeilHl 19lft ftftl 'ftftlft. iaa Hi [ftq.a ftnft 
H [ftHH el^ijft W>lft Hft ft ^Hft ft.H\ eHl [ftft Hft V ?l\ftl ildft. 

Hl^ilCl HliM.-M.Hiil °6 Kl^ilftl, SlKftl [ftiCM. Hftl °lftl 15. (Mil 
‘am Hi HI HiRft HlHiHL °l u llHl ^H=ll rtHR dlH d. ftnft H clletftl ilftS 
H^ld nftl ft HlHil HI 5lM.ft HHlftl mi d ft HeftC. H^ej, 51H eft HRRftl %H 
H«U=l is. HM,^Hlftl ftaft H^l HUSH Sftftl-^H <H^l, THKil (H^., HHftl ft Hi 
fta CH<1 ft HH^lei d; H^ej, Hi ilH eft H ^ ift. HlHiftl eift R^llftl 
- mi'll Hifta eft a % Mftl eft. 

HI H^iHl [ftsil'l'll ftacili ft.Hi tJrti H^ellHl m ftq.1 3lftl 2 ft 

Hm IS. elHini H§li eft ft m 3a HH.q.el'l Hl«lil Hlftftl, OLlil Hlftftl ft 
Mj^elilHlftl 5.N (S. HI H^ift, Hft® “W M” 'tlH'ft HplilHlftl C-ftft IS, 
%ni “?dc'd ama” Piftiftl Hei 2 [ei hihhi ftaaiM. ftn mini deli. 

HlHil Hnm ?(IH d. ftHl PUlK-ll [ft«lleftft ill5 ^.Hi-ilHl H^l 
iHRi Eft’ll HHC1 HjOiftlHi ^H ft) rM ftft Hlft ftft HH® ?lft ft. 
^IIHKI HOHlHAHHi EliiftclR ^ftl Hft ^l^llHlft ftimiHl Hft Hft HdR ftftl 
iiaq.i % hi 2 ’iiq.iHi Hift ft. ?u«iiHl nft Ki^iftl hohihah \ft mini ^ 
Cllftdl ftl ft. 

ftHl 'HH ft i M§lft Hlft ilH q.^Hl'li HHC-0. ^Hft Q(HRcllft 
Hft [ft.MRq.lft ft. 
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What not to do 

Once a parent bought an expensive toy and after removing it from its 
gleaming box gave it to a child with a warning 'Handle it carefully, don't 
break it'. The toy had rounded comers so the child could not feel its 
edges'. She couldn't hammer it on the ground as it was made of plastic. 
It had no smell or taste. Within three minutes flat the child had left the 
neatly rounded plastic toy in the comer, and was merrily playing with 
its box. She knew that she would not be scolded for throwing the box on 
the floor. From her own viewpoint the little girl had made a very 
intelligent assessment of the toy. 

Children are eternal explorers. In their free moments they are always 
experimenting and improvising. They are always making and 
inventing things out of odds and bits and trinkets. They learn a great 
deal from ordinary, organic things found around the house. The main 
thing about scrap is that children can use it freely without adult 
admonishment. 

Maths is a beautiful subject. It has deep roots in practice and great 
relevance to real life. But the horrendous way it is taught in schools 
gives children a distaste - a life long hatred for the subject. As sensitive 
parents and teachers the least that we must not do is to give children a 
distaste for a subject. If we don't know a humane way of teaching 
something then we" must just leave it, trusting it to the children's own 
natural resilience and abilities. Someday, may be, they'll get excited 
about it and then they will discover the whole world about that subject. 
Today textbooks have become synonymous with knowledge. 
Educationists seem to be in a hurry to shovel concentrated doses of 
knowledge down the throats of children, without bothering whether the 
children can assimilate them. But knowledge is like a sea. It is eternal, 
endless. What you take out - a barrel, a cup, a spoon, a drop is 
immaterial. What, however, one must not do is to give children a 
distaste of going to the sea beach. 

This booklet lists a few innovative experiments for learning science. 
Many of them I learnt from interesting children, people and books. The 
English title of this book LITTLE SCIENCE has been taken from the 
magazine SCIENCE AGE where most of these articles first appeared. 
Children understand better if they experience things. They understand 
science principles better if they see them in some toy or are able to 
relate them to a real life experience. Otherwise school curriculums will 
keep emphasizing rote learning - mugging and spitting of definitions 
and formulae. This they will do with the view of covering the course, 
forgetting that the real task of education is to uncover things. 
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cu«i\-<HPift wsil 

8i. 31=1 « 4$ CHRcllH HKlri?ll344 t U&3Hi 4$ '£dh ClH, 

‘mh«i =umi4 U'jRi h 2 o^Pictl’ h.4 h 4<-[1 4ai<Him4 h<£[ti 414 itemi d 

y,3di w. 

MH«l Hl«lHl4 H^lrlHlHl o l04t t§Hld4 $. 4is 3U&L M°l«l 4 HUR °6 &HIH $ 
d? X=0. d4 3|il =U«04 i dni 44 $.Hl4t IhIHI hQ $. 

5HLH«il ‘^ll’ 4 ?13 $44. eo° 4 ^li. HHWl 3l^«d *44 $ $13SI £ S.^$ 
$l°l M lHl ^11 $R$lm (fcO°) 4 h fc$ (Pbl-a). H§ll H.4 TPHl4 

H$IH ^ HR5l4 IMd, 4$ <41, dlHll-dla, 4<H 3LifLH $ d 

hi hhki $ia$\m? 

Pbl-H 

$LH«l4 HdR4 44 Hl3 \60° dl 4h $. 4l $l 0 l«ld < H3iH3 =1=44 Hldl. W 
$IH«1 Hl«Hl4 44 HU ddl dd cR$ H«l$l fcO° dl ^ll. 

Pbl-3 

dd xh° 4 ^ml. (dd-3 ml $ih«i $3 4d hl«i4? $ih«mi hr ^li eo° hi 
d d dd d $l°RKl ^LldlHidl $13 4$ ^lldl d 3RHI <HIH HIH d &d 
$IH«1 cil«ll. X‘4°-X'U 0 dl d ^311 H«ldd? 

dd to® dl ^ill 4 h 4 t9. d HSl H<4, X d. HI Hl£ $lH«l4 &dR HHHl 4 
%60° dl ^lld 4$ 3RHI ^l'3l (HRlH'l <44 d. $l°l«l4 4$ BdR H3 4Hptj- 
d $9. $4 4. $loi«l4 dd Wild ddl 4d Hldl l d PE§ HlH«l %0° dl 44 
Hd, =U«l4 HHd 4a§ *HK 3ldl l dd tedR $l°l«l4 °lH H3 H.4HH dd. 
^41 <4 3R«l dm (\<ZO°) dl -m 3RHI <HIH m3 HHl $. ?&$■ <HIH €. 0 ° dl X 

^3l\ w d? (Idd-x), ?l?5»lldHl H3Ld3 ^0° dl Hid d H^l dd. HSl HI 4 

H^lH3l4 Hid H$ (Idd-X). 


Geometry by paper folding 

Most of these 'Geometric Exercises in paper folding' have been inspired by a 
book of the same name, written by an Indian mathematician in 1893. His 
name was T. Sundara Row (anglicized from Rao). 

Paper folding is mathematical by its very nature. A sheet of paper starts as a 
plane. However, on folding a crease a straight line results, because of the 
intersection of two planes. 

We'll start with simple angles. A right angle or 90 degrees is trivial for all 
paper sheets have right angle comers. Fig (1). Its easy to see that a straight 
edge is 180 degrees by doubling it upon itself and seeing two exact right 
angles on either side of the crease. Fig (2). A45 degree angle is got by folding 
any right angle comer into half. Fig (3). 

How to fold 60 degrees? Divide a straight edge 1 80 degrees into three equal 
angles. Simple, isn't it. Take a point midway on the straight edge of the paper. 
Lift both edges of the paper from this point and fold them to approximately 
60 degrees. 

Before creasing ensure that the edges are flush with the folds to be creased. 
Fig (4). With a bit of practice and patience you can fold very accurate 60 
degree angles. 
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31HH <U«tl3 30° 4 *^4 M 33 HHl4 H31H? 3 33: 43 30° *11 ^IKl 
■m 3RHI (HIH 333 51*1 S.O° *U ^SlKl 3 3RHI <HL°L 333 (PtH-T.). 30° *11 
^*ill3 5>u4 333 I'M 0 4 *^4 HH<3 H31H. HI Hl3 30° *11 ^Sll4 HlHHl34 
H 13 433tea H3. h4hh 43. 3h 3ihh hih4 4 (Pih-O. 

511 ^sil HIM Hl3 dH& 34lHlH3 l M.I43 %Hl 3UH44 ^3 Mil? ‘*ll’ *l! 
511 OLLpiCrlif HlH.4 4 dHl3 <HtS3 $341 Mi TsHlA 43 HHdC-l 31HH dl 
3h3 h31 33. (3H3di ^11413 <3hi $3*1 £ 344 h\3Sh him.4 ^4 his. 333 
3hn hhi 3h4 h3ih 34, 3o° 4 il° 6433 hom° 3h4 simh h 3 
3o° 44 iu° his. 333 31° 31 ^4 3h4 h3lh. 

3i°ih 44 43 M 33 ‘nil’ 3id4? 43 3 ihh3 m.3c-u. 31 3 hm <hih h3 
3h =n4 h3 hs 3 33 $3 di«U hr h3hi <hih h*il4 (Pih-3). 5h.i hr 

M.-SHIHI 3RlHdl HH <HRld [4.4*31 5H.13& dl4 (£bt-x). 3lH«l3 3HH: Hl<H4 
([3 h-u, 0. 4ad di3 3 i°ih4 h4 533 Hq,4H 4 hi hh3. 

4 511 HR HildlHl 3RlHdl HI <HRl3 (44*31 51l3l3 44 33 HlHdl ^4 l 
HH'ld3 3-11*4 Hddl Wt (PlH-a). dl, 3 31HH3 HWl 4 h4 HS.3 4h 4 dR 
4 hi hh3 (I^h-^). 


Paper Diamonds 

How to fold a 30 degree angle? This could be done in two ways. Either you 
could fold a right angle into three equal parts, or else, fold the 60 degree angle 
such that its one edge doubles on the other. Fig. (1). A fifteen degree, angle 
can be got by halving the 30 degree angle. This can be simply done by 
doubling its one edge over the other. Fig (2). 

You did not use the D, the compass or any other aid from the geometry box 
for folding the above angles. And whereas a geometry box has to be carried 
around, a piece of paper is available anywhere. By combining the above 
angles you can get several more. For instance, we can have 105 degrees by 
adding 90 and 1 5 and 75 degrees by subtracting 1 5 from 90. 

How to fold a diamond? Fold a sheet first into two and then into four. Fig (3). 
Crease a triangle at the four fold comer. Fig (4). on opening the sheet Fig 
(5&6) you'll see an elegant rhombus in the middle. 

If you make several parallel creases in the four fold comer. Fig (7) then on 
opening up you will see a diamond in a diamond in a diamond - a series of 
nesting diamonds. Fig (8). 
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^116 =t ^ 

b\$ HilA l,*, 6 HRHt CHRlHi m«lA A hA§ MH$. ^H^ &S 0|il h£A A 
minni. hAA $. ?hih, hH hibA A Ail A'mi ABHm mh$. hb, hUhi 

M.R HRHl <Hl°l HUHl A Wi 3HH3? is IH$. AMI °6, A is MHBHlA HHAb 
H mq.=il Ais HiitR d. 

5HLMI, 3HL H4isR (36lAA. HlH.Tfl.Hi A Hlj l M3.A °U6 HRA M.hA dA 
isd A«i & A 0 l"l& HHilB Am. d? imA Ais aiA mH A. Am A His A 

HUl i MAA °U6 HRrtl A AA SLA °U6 HI A. ([Ab-O. iRlBHl AA d«lA- 

^bA Amu tkS °U6 mil is mu tsiAI ((Ab-O. oiL6 Ahi& tA A hi A hhiA 
HHilB AMR. 


H26li3l Wj 

dA, nailsi BmA A6A. mbbA Am A *rhi chib A Ah hiA (IAb-s). 
hbbA A<hA hA. AA \6o° wifoA Ah QsurA b.b hrhi chibh'i hibI %A 
%o° m hb hA ([Ah-*). %o° A ^il <hhlhA hhA %h isiBBA AA 
BhR HlAA Bil HH HHIHH h\ 6A dA Ah ?hA HB bUhA ((Ah-H). 9 
BilmBi Ah ^biA failm 5H16& mA nil mil ([Ah-O. bbbA ?hiA Acmtl 
hA Ai HEil'SL Am hbA (iAn-s). Ah ^biA (AilB miisiA mA [Ah-x Hi 
6?l[=HL HHiA HHlrR ^HlM^ BmUctl TrtSA A MBBA Ac-lrti TflBl 
hsAbA dR Am hbA ([Ah-cO. 


Knotty Pentagon 

Folding a strip along its length into 2,4, 8 equal parts is a relatively trivial 
matter, since paper folding is essentially a binary operation. But folding a 
paper into 5 equal parts can prove tricky. Folding a regular polygon with odd 
number of sides can be quite difficult. 

How to fold a regular pentagon? We often tie knots in pyjama strings and 
length of ropes seldom noticing that a tight knot takes the shape of a 
pentagon. Take a long rectangular strip of paper and tie the two loose ends 
into an ordinary knot. Fig ( 1 ). Gently pull the ends to tighten the knot. Fig (2) 
and you'll be surprised to see a very neat knotty pentagon. 


Hex Cob 

Now try folding a regular hexagon. First fold a sheet into two. Fig (3). Fold 
the doubled up straight edge (180 degrees) into three equal parts of 60 
degrees each. Fig (4). Ensure that the double edges are flush with the folds to 
be creased. Fig (5). Fold the 6 layer comer into a triangle. Fig (6). On opening 
you'll see a regular hexagon in the middle. Fig (7). On folding several parallel 
creases as in Fig (8) and opening up you'll see a set of nesting hexagons 
resembling a cobweb. Fig (9). 
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*1$ h.$h\ =h«U 4 nil ddidl . (Ptd-a) <4 wr ciioft sir oiil ddtql 

(£bl-0 HI HR °lilHL-li HH ^sil H$Hl HIM. A oiil ^ ([$Ld-3). 

H16 foilsi Hd?l. HI [dirteld cu«i\ (($|pi-x). ddd H<>R H-ft °6 Hi$ 

d?\ b SRRldl H?Adl HlirRdl Wt l H«l d«iq<4l did dl HWill l/H3Rldl 
bti HR Hl«l=IL 3Rl«l HlC-Rll dl ddd HR-ft cR$ HVC^T H13R-0. 01H ‘Kldl 
H«l$l (Pl-H-H). dd %ldl 3 3^0° j, q.rf«l HtS XH 0 HI H16 HdHl (HRIHI 
d^HlA^, $. 3Rl«l ^d Hl«Ril dl WIH ?d,<>tl,%Q., H«l? 

*j£u 

H&Ht hA HRl HfellHdl HS&Hi HIH?1 Wit hM *M. HI WHl 

HIM?! irl^S Hj,m b h 11<4 Hid dllld HislHdl b HH^dl d*U. Hl*tl, cl 

wM-PlHdl HlHSl OJX-a <*$$. H41 HlM H<j[rl dl HIH§1 

ftilsidl H>?lH ^lldl HlHdl HddlHl a«^0° HIM. $ cl <*l$ SiiUj. 

iRRldl *ib [disl^L Cil (Idd-O. Pbl %,$,6 HI <HdlHl Uni 1 ?! HI foiled 
qi«tlsA. dl Hb Hct^lm H«t. Bldteldl ?RlH ^ll % HR H* Ml6Mldcil y> d HR 
&dR \CO° dl HdRU $ (Pld-e). ££Hi, dSld ^ll Hid dUdd'l <UO° dl 
^ll H«l $. % HH r dc[«l'i H?l HIH $. 

%l Hid oil6Hdl a<^0° dl ^ll d H«l dl [diRlHl 0J<H dl£ His. HI 3d 
[di^ldl HH$ H*3L is3 HilH. 


Folding an Octagon 

Fold a sheet first into two, Fig (1) and then into four Fig (2). Crease the four 
fold comer again into a triangle to make 8 folds Fig (3). Crease the 8 fold 
comer sharply Fig (4). On opening you'll find a regular octagon in the center 
Fig (5). You'll also see that the central angle of 360 degrees is divided into 
eight segments of 45 degrees each. You can also try folding nesting octagons. 


Angles of a Triangle 

We often mug up geometric proofs to pass exams. Seldom do we relate them 
to any concrete activity or model. However, this simple exercise in paper 
folding will easily show you that the sum of the interior angles of a triangle is 
1 80 degrees. 

Cut a triangle out of a piece of paper. Fig (6). If you fold over the comers as 
shown in Fig (7,8,9) then you can easily make the 3 angles fit together to 
form a 1 80 degree angle. When the angles are placed together they make a 
straight line. Fig (9). This means they total 180 degrees. The sector forms a 
semi -circle. 
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Hi atV&l <ai. (Pbl-l). dA. <tMdl q.l«tld mMI <al (Pbl-O. isl°L a l' r iL Hd 

Wild H^Hl y,dl «Uoil. HIH Rdi GUhI Hd?l (td-H-3). (3M3.*il 

^at H^ftl «UH d 31d M°l«ld WSU UlAdl Hiild diuil (Pbl-tf). HI [dil-Sld 
Hl<H$ll dl ildl d35 dldl [dibit 'ftldl H«l$l (Pld-d). HI foiled HR.dl 
d3$ dl«ll &l (Pbl-O. dd W? II 'filld dldl ^lldl did 41HI Hidl HR dl«0. 

d (Pbi-s). 

HI °6 31d dlddl <HIPKl 41HI ^ll Hl£ id. H4<Hl dd Will ^0. HSHl did d 
31d cil«l\ (PtH-<j). [dibild hMI al (ldd-0;). dldl foiled HR.dl d^$ dl^ll 
((dd-ao). ilHl ^lld dldl ^lldl did Will Hidl HR dl«ll (Pbl-ll). 

HI ddil ddidd’ll'g detail'd. ddl dlHdlddl ^ll Hd dlHdlddl Hl^Hl dddl 

d. hi dcj^idl 3*4*113 dw d dl® *1133* hr dldl d. ddl d ^c- 0 . 
wl ddl Ini dnl 3*4 did ^idd d. 


Self locking Parallelogram 

Take a square piece of paper. Fig (1) and fold a crease in the middle and open 
it. Fig (2). Now fold the two edges of the square inwards to touch the middle 
crease to make a vertical rectangle. Fig (3). Fold the top right angle comer 
into half. Fig (4). Crease and open up. On opening you'll find a small 
triangular flap. Fig (5). Fold it inwards. Fig (6). Now insert the right hand 
comer between the folds of the left vertical rectangle. Fig (7). 

Repeat the same process for the lower left comer of the rectangle. First fold it 
into half. Fig (8). Open the crease. Fig (9). Fold the small triangular flap 
inwards. Fig (10). Insert the lower left comer between the folds of the right 
vertical rectangle. Fig (1 1). 

The final folded shape becomes a self-locking parallelogram. Its opposite 
sides and opposite angles are equal. One surface of this parallelogram is plain 
and smooth while the other surface has got 4 pockets. 
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541° L«l ?a«U A HHUil His HIM % (ihA? 44, 44!) ^HHlcR 
H^brn H-llAl 4. 5HL 4A H-tlAe-ll =qq,4l»3l il4 Hl<§ l Will Hit'll 4tS nl 
d. 3H.IHSU HH %IH*M. Hl£ HHl ^MSl dl4 *>mi w4 4 h M 4$ <& 

Hit'll AlH rl ^4 « (^-a). 

dHRl d^MRlA ytld.4 ^4. Adi 4.4 AA 4.3-Ah [44l 0. d H-l faitel 
dHLS dl^ dR$ dl4l <SlL. 4k.iq.l4 did dRd d.4 wl (ld.d-= ). t9 dd,Msl l Sldl 
[dMd 5 dd = ¥ Pk«U H44L . dlH4 d^RKl PH«UHl [Ail'd ddAld 
dd dddd ddiAlA, . 

d drill'd 4. diidl [Ail'dA 4%Ml [d^HlHl ORM (C4i-3). 4% drjj^M^ldl 
dd [4Al3l4 Mhfldl PHRUHL OR]4. did £34.14 dddddl 4i ^il ddd 
(ldd-x). dl &A 44-HR4 d<j4U?l 44. **ild ddl l iXb [A.4il 4% 
d^4u5ldl dRd (HPldl 4S4 4 j PHSHIHI ddH. dlil ddCll dlddlddl <4 

[4Al3l tSgl d^Al'SHl [ddllHi ORJ.41 4. m4h i 3L IAArI PH.WUHI dddl d^Rdl 
d 4 A tHld ddl. dl dd dddd ddlddl 45 d,R4 ^ d«tl. dk-n vlld 
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Self locking Cube 

Fold six self locking parallelograms of the same size using the procedure 
described on the previous page. As parallelograms can have left or right 
orientations, ensure that all the 6 parallelograms have the same orientation. 

Fig(l). 

Each parallelogram can be viewed as having a square in the middle and two 
triangular flaps on the ends. Fold the triangular flaps of all the parallelograms 
towards the plain side, such that the pocket face is an exact square. Fig (2). 
Now all- these 6 folded parallelograms - with square facets and triangular 
flaps will be assembled into a regular cube. There will totally be 24 pockets 
and 12 flaps. 

Start with two parallelograms. Insert one flap of the first into a pocket of the 
second. Fig (3). Take the third parallelogram and insert both its flaps -one in 
each of the previous parallelogram pockets. Thus one comer of the cube will 
be assembled. Fig (4). Continue assembling taking care that all the flaps will 
come over the square facets and get inserted in the pockets. Fig (5). No flap 
will be inside the cube. No glue is required. Colored cubes can be made using 
different colors of glazed paper. Fig (6). Small and stiff cubes make beautiful 
dices. 
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Postcard Columns 

Everything has a structure. The human body, buildings, bridges, animals all 
have a skeletal frame which bears the load. Using old postcards we’ll explore 
a few structures. 

All postcards measure 14 cms. x 9 cms. Fold and glue a postcard into a 9 cms. 
tall cylinder. Fig (1). It doesn't look very strong. How much load can it 
support? Make a guess. Now slowly pile books on this column until it 
collapses. Place the books in the center so that they don't tip off. Fig (2). The 9 
cms. tall postcard cylinder is able to support nearly 4 kgs. of load. Are you 
surprised? Try folding 9 cms. tall columns of different cross sections - 
triangular, rectangular, square, oval. Which cross section can sustain the 
most load? Why? Columns of which cross section do you most frequently 
encounter in daily life? 

Fold postcards in various cross sections to make 14 cms. high columns. 
Which cross section is the most efficient? Fig (4). Make two columns of the 
same cross sectional area, but one tall and the other short. Which supports 
more load? For the same cross section of column, how does load bearing 
depend upon height? 
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Postcard Structures 

Stand two bricks 12 cms. apart. Place a postcard on top of the bricks such that 
1 cm. length of the postcard sits on either brick. Now place 50 paise coins (5 
gms. each) in the middle of the postcard. Fig (5). The postcard sags a little bit. 
With every additional coin the card sags some more. When the load is around 
40 gms. the postcard caves in and falls down. 

Crease the postcard in the middle along the length to make a right angle 
section. Place it similarly on the bricks and see the load it can support. Can a 
crease help in strengthening a structure? Test a U shaped channel section and 
a T beam. Do different sections support different loads? Fold four pleats in a 
postcard and place this corrugated postcard on the bricks. How much load 
can it support? Are you surprised that it can now support alm ost a kilogram. 
Fig (6). So, its not just the material but the shape in which it has been 
arranged which gives the structure its strength and rigidity. Corrugated tin 
roof sheets are a familiar example of increased strength. 

Place the 14 cms. long postcard columns as beams between the two bricks. 
Suspend an empty shoe tin pan and place weights on it. Fig (7). Which cross 
section of beam supports the maximum load? 
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Eggshell Tripod 

Eggs have such thin shells that they almost appear flimsy. Yet, nature 
designed the eggshell as a strong vault to protect the live embryo inside. Shell 
structures are usually very strong and you can test this using three broken egg 
shells. 

Using a scissors nip the egg shells bit by bit to even out the zig-zags, and to 
get a circular rim. Carefully rub the circular rim on a cement floor to even out 
the remaining zig-zags. Place three such eggshells on a doubled up towel, 
which will act as a cushion. Now make a guess estimate of the weight which 
this egg tripod will be able to withstand. Keep placing books on the tripod 
until the eggshells crush under their load. How close was your guess? 

Nature is very economical in its use of material. Human beings have learnt a 
great deal about structures from nature's optimal designs. 


21 





ilH’ d4.3 ^tldl 4^ Hi4hi 4 l^ststi, «li <44 did ti. l^lsi 
44 W>Jct H13R 3. d.4 HI ^Wfi Hl«l^ W^d. did (s. &l£3C-Hl 
dic-d4 3*j,H h 4 Hld«ld'l 4121 d^ Y,U h4 % <HL$HUl«ll 4*U Hdicft S131M. $. 
HI 44l4 Dil^4 d«tlHl <4 444 HIM.4 (%d\^4 ilHdl 4«. d\dl <ddl4 

$lil4. 

dldKl4 dic-d4 2 M,ddl 3. 4.4. Hlddl ^341 3l4 4. 43 ^3ilri Hld«ldl 3131 

(3d^ Ht4i4 a ([4t-a). e^Hdi 4<fci ^33i4 A sia U3. Hiil orl4 (14-h-O. 

HUl 0R4 c-U £3-SKl 4 ^41 d 3ff4 44 44 44 J d ddc-ll ^isdL (3d^ ail Wl 
(lad-3), hi h- 4 xal dial, 44 iflei mr 4 (3cti4 <4. nidi ad didi anidl. 

%4 dial ddiddi h4<hi aRdl dial oil. dd. 3iai mr4 (mr 4 adl, dic-ddi 
4hn £3414 ddc-n Gmr adid'l. -aa h 44 H Hi3R and. 4® 
a^ddi H3 &l H3 d4 <Hddl (I4i-x). hi d4di 4%i 4di4 4® 3 ^,<h4 

q.44 ddR 34 (I4d-d). hih 3^di4 4® 3 ^<h 4 H3 dil 4® 3 ^<h4 

q.4.4 <har Hidd . hi 44 ddai %di diaid. 3i3i d^4 (mi4 4. hi 4 3 a 
4-i ddidl. 444 % 441 (ml o i him. 4 d di dlai d4i 344 . tai diai4 
H3 ai^dl (3ddl°i a 344 4e4 4 adl d 4 dial. 


Hjdaid 


Geodesic Dome 

A geodesic dome looks like a triangulated igloo. And triangles being the most 
stable polygons, the geodesic dome is one of the strongest structures. A 
geodesic model can be easily made using cycle valve tube joints of 4, 5 and 6, 
and three different sizes of broomsticks. 

Take two bits of cycle valve tube 2 cms. long. Weave a Babool (Acacia 
arabica) thorn through the hole of one valve tube. Fig (1). Poke the thorn 
through the middle of the second valve tube. Fig (2). Stretch it and slip it over 
the firstvalve tube. Fig (3). This is the joint of four. You'll need 15 such joints. 

To make a joint of six, slip a third valve tube on the first valve tube to make an 
H shape. Fig (4). Insert a broken matchstick in any of the free legs of the 
second valve tube. Weave this matchstick through the center of the third 
valve tube. Fig (5). Remove the joint - of - six from the thorn. You'll require- 
25 joints -of- six. 

You'll also require 6 joints - of - five. For this make joints - of - six, and use 
only five legs. You'll need three different sizes of struts. Cut them out of the 
coconut frond broomsticks. 

Strut A = 6.2 cms., 30 numbers 
strut B = 7.5 cms., 40 numbers 

Strut C = 7.23 cms., 50 numbers (Contd. on next page) 
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Geodesic Domes continued) 

Using these sizes of struts the approximate diameter of the dome will be 30 
cms. The relative proportions of the three struts A:B:C is 35:41 :40. Fig (6). 
Using these proportions for strut sizes you can build a smaller or a bigger 
dome. 

A football is a good model for a geodesic. You can see a football is made up of 
pentagons and hexagons. Divide these pentagons and hexagons into triangles 
with a .sketch pen to simulate a geodesic. Start by assembling the top 
pentagonal facet. Fig (7). Build five hexagons on the five sides of the top 
pentagon. Fig (8). Complete a circle before beginning the next. Assemble 
five pentagons into the comers. Fig (9). Finally assemble the bottom half 
hexagons. Fig (10). Fig (11) shows the final assembly of the geodesic dome. 

The great American designer Buckminster Fuller is credited for designing 
and popularizing the geodesic dome. Since then it has been put to lots of 
different uses. With the invention of the electron microscope scientists 
discovered that the structure of the protein vims was a geodesic. 
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Pump from the dump 

This pump too consists of a piston, cylinder and two valves all salvaged from 
odds and bits. With each reciprocation of the piston water will leap out in 
large gushes and delight you no end. THE PISTON is made out of 3 to 5 mm. 
thick rubber chappal sole. Place a film roll bottle on this rubber and mark out 
the circle of the piston. Fig (1). Cut it with a scissors. Fig (2) and then 
sandpaper its rim on a cement floor until it goes snugly into the film roll bottle 
cylinder. Make a hole in the center of the piston with a nail. Make another 
hole leaving a margin of 4 mm. from the rim. This hole should be 5 mm. in 
diameter. Fig (3). Stick a plastic milk bag flap on one side of this hole. This is 
the delivery valve. Fig (4). Press fit a cycle spoke in the central hole of the 
piston. The cycle spoke connecting rod in Fig (5) will move the piston up and 
down. 

THE CYLINDER is made of a plastic film roll bottle. Make a hole with a hot 
needle in the center of its base to enable the spoke to pass through. Another 5 
mm. hole is made in the base near the rim for the water outlet, fig (6). A 5 mm. 
thick chappal rubber is cut to fit the circular base of the bottle. A hole is made 
in its center to enable the spoke to come out. 

(Contd. on next page) 
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(Pump continued) 

Another hole is made in this rubber gasket corresponding to the water outlet. 
This rubber gasket stuck on the base of the bottle as shown in Fig (7) acts as a 
support for the spoke and also prevents leakage. 

THE SUCTION VALVE is made by punching or chain drilling a 6 mm. hole 
in the center of the bottle cap. Fig (8). A milk bag flap is stuck to one side of 
this hole using rubber solution. Fig (9). The milk bag strip acts as a 'flap 
valve' opening and closing the hole and letting water flow in only one 
direction. 

The pump needs to sit on a base or a pedestal otherwise its suction valve will 
get choked. Make 3 holes on the serrated rim of a poster color bottle cap with 
a hot needle. Fig (10). The cap makes a sturdy base for the pump. 

Assemble the pump by inserting the piston into the cylinder. Close the 
suction valve cap. Stand the pump on its base in a reservoir of water. Fig (11). 
Reciprocate the cycle spoke a few times and water will gush out of the 
delivery pipe. Both the valves open upwards. You can see the valves 
operating through the transparent plastic bottle. Each time the valves open 
and close like a fish's mouth. The working model of this actual pump does 
not have a handle like a real hand pump. You'll have to rack your brains to 
figure it out. 
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Marble Train 

When the phooljhadu (broomstick) soft portion has worn out and reduced to 
a stub, it is still of great use for making the track of the marble train. Take two 
round phooljhadu sticks about 30 cms long and bend them 2 cms. in the 
middle. Fig (1). Embed the ends into lumps of plasticine or clay. Support the 
middle portion of the sticks with a bit of clay too. The ends should be 3 cms. 
higher than the middle. The distance between the sticks should be 5 mm. or so 
such that a marble can roll smoothly- on the track. Place three marbles at the 
'cup 1 of the track. Now roll one marble down the left incline. Fig (2). It will hit 
the three marbles but on impact only one marble will be ejected up the right 
incline. Fig (3). Try rolling down two marbles together. On impact only two 
marbles are ejected up. This beautifully illustrates the principle of 
conservation of momentum. 

You can also make a long and winding marble track using phooljhadus and 
bits of clay. Fig (4). The bends and the incline should be gradual. Make 
stations, crossings, bridges and tunnels to give your marble train a realistic 
look. This marble train will provide you hours of fun as you see the marbles 
roll down the tracks. 
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?lA?il. ARRlAl 4.A MR H3. ?Rl [4 a 1>31 H«l $. A H§1 hA ARRlAl a13L &U$4 

Mi«i\. a &$ caa^i gr miaai mlm 4a-4a M^va am a.m.?i. [aa^L r 

Mri>a§l A.Ml4dl PtMR %Hl RIAR H«l«l; %Hl 0 PRlAU hAc-U dA. HlM.-HI.adl 
prlaua 4a aii muh^ ^haa* Ahr. mu ^hasaa ar <h°u«u =rr &<& 
^ai. A Ht$l °i,R <mmi4hi hi£ wiAai < ir,3,'s',h A AAa Hlaiil. nAal Prihru 

(HPlA aa Hl^dl a^-'l MRU (HR L MlA 42141. =Hl ^ aA A.RR =hA A«t 3 

MRU <HRlA 42141. *UH ASrti PblR %4 A6d Hd?1. MU A^dAl 4 a Hl$4 
AR-'x'-M Al h£141 r AR aou4A AhA hiAhi PHruhL (hm. 4 a (Pw-s). 

AR Wt H^l ^HlMdl ^4 dHLM ^Hi5dA. 


Flexagons 

The flexagon is an amazing model. Each time that it flexes about its center a 
different picture comes into view. It can be used to depict any four stage cycle 
or sequence. Four flexagon networks printed on thin card sheets are stapled 
in the middle of the book. The card sheets have the printed network on one 
side. The reverse side is plain white. Make the flexagons as follows : 

First cut out the network precisely along the outline. Fig (1). 

Fold all eight diagonal lines (marked with dashes) away from the picture. Fig 
(2). Fold all six vertical lines towards the picture. Fig (3). First try to 
assemble the model without applying glue. When you can see how it fits 
together glue in order of 1, 2, 3, 4, 5. Glue 1, 2, 3 on the picture side. Fig (4). 
Apply glue also to the three triangular hills on the plain side of the sheet. Fig 
(5). These have not been marked on the network. 

Stick Glue 1 of picture side to Glue 1 of plain side. Do the same with Glue 2 
and Glue 3, to get the chain in Fig (6). Apply glue to flaps 4 and 5. They go 
inside the pocket to complete the ring. Fig (7). The use of a quick dry impact 
adhesive like Fevibond gives better results. Once the model is dry flex it 
away to glory. 


33 




34 




s am*> \ / 5^s ^a rn€> \ 










sams 







°sui 3R«i mfrai 44 hi m 4 wirt $. 

xetM.3: (a) ^4 41 h^shi hi^OH, hi41<hch. 
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(x) d&, hi«u, 451 <hh 6 wi. 

H*4 M3. wm ^Pe4 fri3iH 3H: 

(a) 300 $jU <w r mAc-u: h^h'i <=w.w.(xl 

(0 ^O i^Li ciH r mAc-U.: OT.3R 

(3) 3.3 33U q .4 Hik-U: Hdi 3 iM ‘imkk’ 

(x) 3 33U q.4 mAc-u.: hhm m#4l4 h^hm 
Hri^ldld, ?m.-i M.3: (a) '&si him.4 hisj. 

(O 6*101 
(3) ^Hl 

(x) ^hih'l4 43 %i Hd.1^4 

HMR 3 il: (a) mAPim,- %4 him. d (0 i$ 3 i - art him. $ ( 3 ) 

HIM. 

art HIM. is (x) HH.il 

Mmi M.34 3$HM hl^L HlA ^ihhi 4.3 HH33I33 4ic-l-d^4 ( 3 . HI 
H^dilHl rt.H MPRHl ^H33S4 4.3 tSlM. M31 Hl44 ( 3 . 44. 'ftUl 3L°LH M3 ttl4 
a 6 . dA Hd HH£ H3 Hdl4 ?l3?il. 4 3L 0 L<H.4 3\6 <$Hl HldHl 3M.31 (4U44,) 
MklilA %Hhhh Hdld?il d\ A M3U [£mh $4 d4. 

Flexagons continued 

The printed card flexagon networks have the following stages. WATER 
CYCLE : (a) the sun evaporating water from the oceans leading to (b) cloud 
formation which results in (c) rainfall which (d) fills all the reservoirs with 
water. 

EVOLUTION : (a) 3,000 million years, early sea with algae and simple water 
plants (b) 600 million years, fishes, molluscs and crustaceans (c) 230 million 
years, dinosaurs (d) 70 million years, emergence of mammals including 
human beings. 

BUTTERFLY'S LIFE CYCLE : (a) female laying eggs (b) caterpillar 
emerging from egg/moulting (c) pupa and (d) a butterfly emerging from the 
pupa. 

FOOD CHAIN : (a) butterflies (insects) eaten by (b) frogs who in turn are 
eaten by (c) snakes, who form the food for (d) eagles (birds). Actually the 
flexagon is a very powerful model for depicting any sequence or cycle - and 
nature is full of them. A plain network is given. Trace it and make several 
cycles/chains on your own. Sticking the network on an old thin cloth (old 
sari) and then cutting, folding and pasting, makes a very long lasting 
flexagon. 
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HHfds-4 5iy.il 4is=iR ciioHi rCl y<k-u£4 ndl qI. Had <4 4e<ni %a&4 
yt&l £Rl«lHi4 ^HiiS Hdmbj 44 4. 5HI HR ddR 8HH=U<ai isRl«l l 
4=41 ^ ddl. 

=o x ao y4 hih 4 4$ c-iyyRy mh«i <hI. ?hi c-imRy <h 4rh4 <44 
4h A ^Sl ts> (Pbi-a). iRi«in cl4 4>iR44 5 >u 4 =u4. £ri«i4 =l 4 4i 
44 4m£=u4 <h-i hr 5Hi 44 d,4 =u«il (Pw-O. hi c-mRym Hi6 

yy>u <hrl hu 4 44 H<4 cl 4.4 cln =ii4 4 ((4 i- 3). [4t-¥ hi wii=hi 
HHR l 44 ^Hl4 &0. 4. 3>4 HIHHH i hH 4 H66*tt 3Rl«ld mi 44 
^.Hl44 Mil =U<4 4. 5H16HI <HRld il4n §£ iRL HldHl <HRK Hddl <Hl°Kl 
IhruhI ori=Q. 4. [Horn %=il mur <hh?1 (I4h-h). Rm4 (3H3. mA 4hhi 
<>R& %=u y^uiiln 4«4 =h<4 ([4h-0. ?hi 44 - HHm-l H-hr 

=lHd &=l=ll4 dm =144 4 °h 4d 4o=4> ^4. Ml 4kidl Hl4 Him H3. 

vft-t 144 5 hh=u ^r 4 ail <hhi4. 

^Hi5^4 4U d°l<H°l XO HH Hd4 d4. cHR 4 Hlild elm 'W.d-'fcldm 

(3h4°l hhi 13 . h 4 ^icRaRp-H 4444 4mm hihlhhi hhr m-l cRiri 
hR hsi d4 (3 h4h i4 4 m4l 4^ hh, Slci hsi dm (3 Hhri4 

HiHdl4 IS cl [=WR=U Hlil . 


Plain Paper Flexagon 

Having caught the flexagon bug you'll like to make many more. Here is a no- 
network, no-nonsense way of folding Hexagons out of plain paper. No gluing 
is necessary. 

Take a rectangular (20 ems x 1 0 ems) sheet of bond or any stiff paper. The 
rectangle should be made up of two exact squares. Fig (1). Crease the midline 
along the length, and fold the long edges to this midline. Fig (2). Fold eight 
equal segments along the width. Fig (3). Fold the diagonal creases using a 
straight edge as in Fig (4) and then cut of slightly more than one segment. 
Insert the seventh segment into the pocket of the first segment to make a 
prism. Fig (. 5 ). Crease the top and bottom edges of the prism inwards. Fig (6). 
When the folds are at this stage rotate several times to reinforce the creases. 
Draw any attractive pattern, cycle or sequence on the four facets of this 
model. 

Flexagons were invented about 40 years ago. Since then they have been put to 
a variety of uses, including sales promotion of products by multinationals. 
But as you can see flexagons have many more interesting educational 
possibilities. 
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31HUH HlHl\ H^HH HIH =U Hfl&il t&H. ddj, HW.4 HIH HPRl4 
2«S CHHIHI Hl4 cl H*$l H§1 ^ 33.13 dHd %j,4 HIH§IH d d^j, ‘inictl’ did t$ HI 
H3H.H. ‘^fedLdrd’ itd 19. CiliRHi itl^ HUdl $,HR $lRil4 (3 HH)r 3H £). 
dRil HH3i dldrddt [ddHd *R«lctl4 1 % 3H t$. 

ani4 Hic-tl 3k-t ([$nA) c-il. dm dc a &.4. hphi iM Hfon di 3U§i 

did (Pbl-H) Hd AlSliHi ClHl HHL=U C-il (Pbl-O. dHLd frR dM 3.lt$3C-Kl 
Hd,HliR *4.3 did 44 C-il (Pw.-3). H§lt9 (?Rl) d\(l &c-ll hlh4. 

dlddilHl HO *1.4 <44 4«l *l4 4. cfrtl 4.3 0ClHi <*kb (Hd4)4 (§1 <h\ 
did! 4*1 3*1. HI *l44 44 $il &C-lHi Hl4 cfrtl <4 H«ilt9 (4*1) <HdR bi£i 
(Pr-H). *14^ H<CO° Htec-ft (h 44«0 3*4 $314 3ki4 dlHl. HIH 3*Hl4 
h 4 $*d Hmml RlPlHl H.4 h 4 (PtR-O. 3 44.4. dl ill 4l* H* H3 
<Hl^5H HIH2 H-} 4® H.1^4 (H%J £l$, C-il (Idd-o). d4dl $liC-tl 4*lHi HI 
ill dRldl (PlR-<c). d^H^ il^-wil $*HHl4 d.44 dial ill RCH4 $*$l HR 

RlR* HlHRLdi ^*44 C-lR?l (Idd-o). 


H^ddld 


Bow Drill 

Normally we see things with our eyes. But we continue to see a thing for a 
little while longer even after it has been removed from sight. This is called 
‘persistence of vision’. The principle of the ancient bow-drill, still in use by 
carpenters can be incorporated into an ingenious folk toy to demonstrate the 
persistence of vision. 

Take an empty cotton thread reel. Make a hole about 1 cm. from one end 
with a divider point. Fig (1). Weave a thread through this hole as in Fig (2) 
and tie its ends to the two ends of a cycle spoke bent into an arc. Fig (3). 
The bow string should be slightly loose. 

Aphooljhadu (broomstick) reed 10 cms. long is split for about 1 cm. on one 
end. Fig (4). Insert the other end of the reed inside the reel and yank out the 
thread. Fig(5). Rotate the reed by 1 80 degrees and insert it inside the reel so 
that the thread loops once around the reed. Fig (6). Make a bird and a cage on 
either side of a 3 cms. square card sheet. Fig (7). Wedge the card in the slit on 
top of the reed. Fig(8). On moving the bow to and fro the reed twirls and the 
bird appears to be encaged. Fig (9). 
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RUR4 SIRil 4$ Hd (d4d) $. 4i?.H *R«l, HldPtis RM.dldl«i, ?HL dd 
4*4 44 RHt4 ^itrl'i. RL^ir^L %4 d4d 0 LCrLHL ^3.4 1 $. 

4 4c-4 4 is dial Hisil RlcR44 poll'd 4C-M.I 4.31-11 dM &44 4 ^ &UH? 

4jd 44 RHIHi 5HRl«l-W4 «sl. (m 4<HKI RHHHL Hlddl 4M4 4?ld 
HoC-WHl dR 3HL °6 4d islH iR £>. %HL HdRdl d\<H-d2d4 dl&l oi[ft s,Ul4 

44 aiCclHi k=ll£ Wt $). 

<Hl dd<4 dRdL oj^aUdM ddl4-ll HlisRld &=ldl4 W4 ^Hd HSl 

is4 SIAM. q.t4 ?LisLH d4 dR 4 3Hd dHl4 Pl^l-IO HI < Hdl c HL dHl^d l ^HLisR 
Hdl4 4. dd 3HL 3HIM4 dHl4 4R441 <4 &4. 3HI HlCdl 3HIAR Eld HUd r 
%q.i inw. (9 A? 

dRHi4 4is dl'diisR <Hdi4 dd %u=r 44 y.44 $hi 4 c-il ([4.^,-d d ) . d«UH 

kdd'l 4<4 4«U£R 44 inul (fod-aO. 4 dHl4 dR ciddRd ^HlisRd'l 

dl 3HI Hd qi kddi ct d«U£R £h 4 . HlisRdl dR Hdl4 ^a-^a 

dd HiilH Hdddl4 RHd 3.4. 


The bow drill is a beautiful mechanism. This rudimentary machine converts 
straight line motion of the bow, into rotary motion of the reed. 

If, however, the reel is held in one hand and the reed rotated, it moves the bow 
to and fro. This familiar mechanism is used in all radio knobs, where rotary 
motion of the knob is converted into the straight line motion of the pointer. 

This mechanism can also be used for producing rotation of solids. Take 
pieces of soft wire and bend them in sections as shown in Fig (10). Now twirl 
them between your fingers to produce a solid of rotation. 

If you make a circular loop of wire and wedge it in the reed of the bow drill, 
Fig (1 1), on rotation you will see the spherical profile of a revolving circular 
loop, Fig (12). 

If the wire loop is bent into a rectangular shape then on rotation you will see a 
cylinder. Make several such interesting rotation of solids. 
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% atilfo* ((^H) 

44 H«Pl4 6I.HIH4A HUlHIHl 0 «h 4 HlH-dH t4C-ll4. ddA &HIH.4.3 SlH^, 
H4Ul4 R&Hl H<H°l-H<H°l TPHl4 &41H d? 'll ! d.41 H4l?l4 44 HHPl 
44-3,4 =Hl iHl4. d Hl^L dLdd ;WH4 R44 dH HH^H 1 44® 
H164 H41SU4R HHl4 disi. 44 [$W. 4 h 4 HHl4 %Hl 44 °6 [4h 4 dfd 
#14 Hid (3HH 4H13HR HRll4 did. HI 4 hIHi Hldid »iH«tl tM4 4 
43, c-uoLd i Pw. oiCiHi d hh dH 4i$ #4 [$en 4.6 h^hi isi. 

h4 hiM 4d hhr\ h«. h%i4 # 0 . [$c-h ddi4 dMH. ao 4.4. HMH 13 
H-tlfc43 4 is diisli 4. ddl ^diHl HfeH Hi 411), Hl4 4 (Pld-a). HI 418UHL 
&&h4 h4 <hhi 4 (Pw-0. hi h4 hh &iisfi dH«idi4 $ 3.3 4.154 . 44 an.ii 
isid«i4 nil 4. h£I4 cHhuS dlis?u4 nRPlGl Rdi 44 hhr 44 464. 
h£4 h4hi 6 dlism4 &hr isHdi hhr 44 464. diis^u4 h4hu 6 (5146) 
%a4 aPHi M Hi. hh #14 dKdidi 44 44. hi [444 h4 5141 hi 4 
4l4 4 (PtH-s). (4>lHl4 <Hl°l HR 4. rl 34 Hid ^14^114 tedR HH 444. 
(PtH-*) 44>3ll4 [4$Ci4 H*sll HH &HHl4 [4d HlCdi idld. HI 34 dH 414 
HIH.44 6Ul4 d4\ 4 H4d 5ilil d4l. 

nilA HdR4 4i4l 34 £hi4 HR 3 hci&h hh4 *hv Ihi3. 


Silent Motion Film 

If you wave a smouldering matchstick in a dark room you will not see a 
distinct point of light changing position. On the contrary, as you move your 
hand you'll see a continuous curve of light. By moving your hand fast enough 
you can make a glowing figure of eight, circles or ovals. Try making a flip 
book in which pictures change very gradually from one page to the next. 
When you let the pages riffle by under your thumb, the pictures blend into 
one another and there is the illusion of motion. It is very much like looking at 
a film without sound. 

Here is another way of making a short, soundless motion film. Take an old 
plastic jar lid approx. 1 0 cms. in diameter and make a hole in its center with a 
divider point. Fig (1). Insert the tip of a ballpen refill in this hole Fig (2). The 
jar lid should rotate smoothly on the refill tip pivot. Cut a strip of card sheet 
long enough to go around the circumference of the lid. Draw gradually 
changing pictures on this strip. Cut slits between the pictures. Fig (3). Glue 
the strip on the rim of the lid with the pictures inside Fig(4). On rotating the 
lid you'll see an animated motion picture of a man running. You could make a 
bird fly or a joker throw up eggs. For a better view color the outside of the slit 
strip black. 
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Xi[rl MHHHRldldl *j&R d^dl^M miW. d. HrlPlHdE °& 4M. HdPlHl4 
^ HIM 4® HiH HR HHImH <HH HRl $. ?HIH 46Hdl HciPlRli M&R 4$ 
HHHHUil «il4wd. 
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dd.4. 4i (Hid MHIM (PtH-a). 5d4 HHHHRl ?Hd Mil 15? dH 3HI H^lrt Hl£ 
Hi«l414 H?l (3HHlM $4 Mil (PU-Y). *11 4d d4-d4 (Hid Hdl4. 

MlS Mi Mlilrl HR. -^.441 «h 4 4d 0 ll6Hl 5 %4 4 Mlilrld MIM H[clR4 
*H&HlHl 4dl HM (PlM-H). 4dl 4l,isd H<4 44 % 3H4MlHi HHM £hIH (I4d- 
0 . 

^Mld PlTl-0 HR 464 . 5H.4MI <?PHl HS.C-ldl R4 HM4 (Hid ^Hl 4., 

^4*114 PlM-a HR 44 44 464 l %4 PlM-ii %4 (Hid 4.HI h 4. 3HI Hl£ 

dH ^44 &£ <44 HR 46<4 ? M r 4 l WE? ^Hld PlH-vS dl 
^ll4l HR 464 Pld- (i^O.aa^R £4 (Hid W.4. dH 44 l HlxlR'HHl 
HRMdl. 3HIMR HeMMt d4. 


Mirror Puzzles 

Nature is replete in symmetry. A butterfly's wings are a good example. One 
half of the wings can be folded on to the other half to match exactly. The fold 
then becomes the line of symmetry. Cut a pattern on a postcard,. Push a pin in 
one comer and draw the pattern. Fig (1). Rotate a quarter turn and draw again. 
Repeat it to get. Fig (2). It shows rotational symmetry. 

F old a paper in half. Cut shapes in its edges. Open the paper to see pattern Fig 
(3). Which is the line of symmetry? You can use leaves too for this purpose. 
Fig (4). Invent lots of new shapes. 

Draw a shape and put a mirror beside it so that the shape doubles itself. Fig 
(5). Search for compound leaves that look as if they have been doubled up in a 
mirror. Fig (6). 

Stand the mirror on Fig (7). Slide and turn the mirror to see the patterns 
changes. Now orient the mirror on Fig (7) in such a way so that you can see 
the patterns which match with Fig (8). Is your mirror on a vertical line facing 
to the right? Again place the mirror on Fig (7) in different orientations to get 
Fig (9,10,11 & 12). (Contd. on next page) 
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PW-aS Hi 4 M HlHC-ll d &H HRH HH Al«ll SdAij, $ <fcd& 
'■4^ \h-* 4 is H^ldl HHll^ d wi dR Pw. a 3 Hi HlHC-U Pbll Hl& h£LHIH 

h 4 4d oQ. 6<4 is <M cMl AM hiAc-O. H 14 M. hh. «hk hh^, AM him.c- 0 . 
HI 4 M. / d[dR>i PMi.Hi.Al ^2<H.i.A HI 21 d H 2 C 1 A [^L^- H 3 HI HldP. H&Hl 
dl ddi Hl^diARH HHdl HHAd d 5*11=11 HHAd Hl^CclHl SlM Al&L . HI 
H%SR 3Hd H12 HH H«SL PW.-1.-3 %dl H^HL HHl=tl HA!. 

dd dHH WUH Hl=dl Ml l i 2eQ.it HI 4 M.HI HA is^cti dHR HHHHRl HH 
dM d, Hi A2C-I1A Hl^lrlHi =4is HSl HHRHRl HH dAl dldl. HRHHi. ^SHL 
HHHHRl HH tS? HR d«Q ! HRd HH H3. dRi^cft H&Hl did Al2^il HH dH 
hIaAIA ^Hi.. Ma HRH iR ^dlH H&hI ^4d ^&-^2l HlHHl HRH 

HfclP&H AHA! HAHl ? dA dcf«lAR Hi. d^Hdl tk& =dlH HHHHRl HH did. 
dH Q 4is dcf«l dR ^dLH h 3M H^ld A SHI dj£«l dMPtH 

AhAI «IAI?1? 

HHHHRldlHl HH dHl dtcllHH. Hl2 dl=d did ddl H^Hl Hld^ll HIHHIH 
ArAc-U d-Sdl d dH Hl£ dHl& Hi.H Midi. Hld.SU HHIHH HH Hi.AH °6 
ClM. Hd HSl RHHHISI HH H did Adi HRlHd hIhMI Alii. Adi HHlHHHl 
HA Hddl HAAl ddlA RHdHlSl HH 9? dHlj HlHHtk-0. ABCD Hi HHl. Hid! 
HHIHd dtLHi %Hi HlSSlHl Hid HA RHHHISI HH did. 


Two mirror masters - one composed of squares and dark circles, and the 
other of a chick are given in Fig ( 1 3). Each time you have to place your mirror 
on the mirror master only, in various orientations and get all the patterns 
given below. You'll be able to get most of them. But some of the patterns have 
been included to trick you. They are not simply hard, but they are impossible. 
Can you locate the impossibilities? If you have enjoyed these mirror puzzles 
why not make some of your own. 

"\ 

By now you must have seen that some shapes have more than one line of 
symmetry. Some have none. How many lines of symmetry are there in a 
square? Four, isn't it. Place a mirror strip on each of these lines and see how 
the square remains unchanged. Can you place the mirror to make squares of 
different sizes? On the other hand any line which passes through the center of 
the circle is a line of symmetry, but can you place the mirror to make different 
sized circles? 

Develop an eye for looking at symmetries. You'll find them everywhere even 
in alphabets and numerals. Which alphabets have no line of symmetry? 
Which have one? Two? Write your name in capital letters. Find the alphabets 
which have at least one line of symmetry. 
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His MH4 4>4 RH.l6f <4 h 3 33 HIHl =Hl3 m 4 %4 rL'i.L HR dC-i^ 
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HS.Rd .1 [3hi4-2 m3 c4. hc-43 <h°i<h°i h^3 3,4 hi44 <h 3 3 (Pbi-O. 
HC-44 °ii«llMR Hd Hl43 4is 3-di3 irLH is^. 3. h 3 c4d4 HIRI$r 4 36 
4 is °6 d^d ^HL ([3d-o). ct3 44 l 34tl HCH.4 d^ HUlA 43 Ihlm d. 
3 dd3 <Hl°\ 6> 5 ^«dldL 2 Ll y lLisLRd\ d^ 43 HdL Ml3 36 33U 6>? 


Drop and Bulb Microscopes 

Take a broken glass pane or slide and rub it on your hair to apply a thin layer 
of oil. Gently place a drop of water on the slide. Fig (1). The water drop 'sits' 
on the slide and makes a plano-convex lens. Fig (2). Look at some small print 
or an-ant through the drop lens. Fig (3). Do the ant's legs appear any bigger? 
Now quickly invert the slide, so that the drop instead of "sitting up' will be 
'hanging down 1 . Place another drop on the slide right on top of the previous 
drop to make a double convex lens. Fig (4). Does the 'hanging-sitting' 
combination make any difference to the magnification? Fig (5). Repeat the 
experiments using drops of glycerine and coconut oil instead of water. Does it 
make any difference to the clarity, magnification ? 

Remove the filaments of a 40 Watt, Zero Watt and torch bulbs by carefully 
hammering at the resin ends. Half fill the bulbs with water. Fig (6). The water 
surface in combination with the bulb curvature makes a plano-convex lens. 
Observe the same object through all the three bulbs. 

Fig (7). Which bulb magnifies the most? You'll see that the torch bulbs with 
the least radius of curvature magnifies the most. Can you now see that 
magnification is inversely proportional to the radius of curvature. 
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[hmi'i hU<h 

^ H>-H<HHi (HdlHH) HWh.1 HH qd HR HR P>idH hHI ^L«3L 
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&Hd<H Hl4 dl HlifLH $ l =*H^1hIlA 3.H ^HlHdl 

Hitl?Ldl [^Hgll <1 HHl HIBl Wi $ (Pbl-3). l ^41 5dlHld dsHSl mA 
HHldKd fogl Hill ?Liddi d«(l. 

^ H&Hl 3HdHf«l dlH dl Q HIH? H'HCidl M^ii HlAc-fl. C-Rl<M) 

HlHlU-f M&Ji 3>icRT«l Hl«U ^1. qiglH ^ Pl§ HH H«Ul. Ml 

&§ ?A. Mmil Ml M$Mi b*. (dML bt) (Pw-v) 

d<l 5HLHSIL HdlHH Hl^l (<Hfe°lT«l) Hl«U <ga>iL &«fl>il *lM.Wtl §H 

M wl (Pbl-H). 

iR^ Hl«tl ?Lirldl d«ft mA. Bh§QA HlH^l ?IMI d«tl. 5>il«tl ttHcfcH, 
5Hd3lI«l ci.H'K 3H.3HUHI ddidH ^HlHd'l (?HlHLd Hdl) &?§ll h$ RslrL 

HHLdlxtd «UH $ d HLH'XHIHI 5HI &Wd (3 Hh1°R $. 


Ray Model 

Punch out three holes 5 cms. apart on an old rubber chappal. Fig (1). Press fit 
20 cms. long phooljhadu sticks in these holes. 

When the chappal is lying flat, the sticks stand upright. Fig (2). Suppose the 
rubber chappal was a plain mirror strip, then light rays striking it at right 
angles will again retrace their path as in ray diagram. Fig (3). 

What would happen if instead of a plain mirror you had a concave mirror? 
Just bend the rubber chappal inwards and see. The three sticks now verge at a 
point called the focus. Fig (4). 

What would happen if instead of a plain mirror you had a convex mir ror Just 
bend the chappal the other way and you'll see the sticks diverging as in Fig 
(5). 

As glass cannot be flexed and rays are invisible, this model will be of some 
help in concertizing the concept of ray diagrams through curved mir rors 
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4lUl UUHI 

hic-U mu 43 3lh 4 q*q, 4 IhI 444 3R3 3[q3 3m4 33 iq m 3i3i4 a 
4.4. 4cR mil R&nA 31.4 C-fl ([4q- < 0 [4^C-l4 HlcJ,4 344 3'44 
v:-u[3234 R[$c-i <H3i44 3.R.3 33 . 1.4 3313 d (Pm-q). [444 3id4 m4 H3 
R&H 333d.l4 4 «li tS> ([33-3) 4.3 ^HL 3'-HC-t44 4 3c[3l3R 334 3l4 
c-il. mi 334414 44 44m m. 3 qc 3 (44. 4 314 Hiil c-ii ([ 33 m). 4 3 
3ii 33344 30 3.41. =313.4 qcj r 3i3R 3i4 c-il. 3mc-i4 43 3344 mi 
qcf«i3R 3 ls 333 m £m4 qleiil. Rftci 4 3»4qL3l <hri (333 4. cl 44 
[44tm a 4.4. ^3 clH 3344 33i4 4 ([33-3). 

3ii 33344 qo 4.4. 44 m4 a 4.4. h 44 nil 3i4 cii. 3ilm 43 msi4 
4§iqi4 Hmql. 3 £14 q4 3H34 4® 334 444. mi 334m 3im4 
[44m q3c-u 2 4.4. CU31 3231.4 (3331 ([33-?,). mi 3£l4 4«U3R 3li 
4.334 334 33 4631. 3344 3344 [q[$ci4 m44 3114 <H 3 iAc-ii Rfec-t4 
j3ii 43 34 cl 44 q|l4 4sqi . mi 34 mi3fi 4 .Rpi. *4 3 £14 334-0. 
R[$c-t4 334. ^4i h§ kc4 ^ch4 34 4. 

°il3L3R 3134.3331 H1331 43 3133 C-il. 44 316 3331 <HRl4 qM 3114.33 
33 3i2l.il. 3LH 33314 334 3L6 3133131 31.4 34 wl. d.4 316 33ciL 33R 
3 4l«»l 3134 31.4 m. <H3l4 331. 31 3:9.3 3141.4 HS.&4 cl4 43, 33 3 
3L3R4 4.3^331 3124 34 334 34 331. 


Roulette 

Empty ball pen refills are not for throwing for they make beautiful bearings. 
Cut a used refill about 1 cm. from the top. Fig ( 1 ). Insert the plastic refill on its 
Metal tip. Fig (2). The refill goes in very smoothly. The refill on its own tip 
makes a very beautiful bearing. Fig (3). Punch a 2 mm. hole in a rubber disc 
cut out of an old chappal. Fig (4). Stick this disc at the center of a 20 cms. 
diameter cardboard. Fig (5). Insert an 1 cm. refill with the brass tip in the disc 
hole.- Fig (5). 

Cut a 20 cms. long and 1 cms. wide pointer out of cardboard. Stick another 
rubber disc with a hole ,as in Fig (4) at its center. Insert a 8 cms. long plastic 
refill in this disc. Fig (6). 

Place the refill in the pointer on the refill tip in the middle of the cardboard 
disc. On twirling the pointer refill, the pointer rotates very smoothly on the 
disc. Place a circular paper disc divided into 8 equal parts on the cardboard 
disc. The roulette has now become a dice of eight. By changing the paper 
disc you can make a dice of any number. You can also make a number of 
matching games - matching of colors, shapes etc. 
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^ *L&Li 

hQhl *[4-114 Hi H#£l*. -3.rl WoHl 4 4. 5. 4P13LHHH ?Hl<HI.4 $. 
444 hRm. 1 4H3.I.4 =HlA $. hRm. 1 &HC-U o^lctl HU 444 (■]). U31 
4M4.L4 H^^S. Hl°lisV0. HjU HHlIl HIM 4 M.4 M.l4c-0. 4d H*4 HW \C 
*t44 4 HLM61 H[4l4 5 .P 1 HKI *1.44*. h 4 *t£ ts>. 

46 *t4 (Ml ’iil M.H HHl H*. 4® *{4 Mlil H.M. 44 y>Hl4 MH *t44i 
464M. *h*T d? hw 1 . mih, axa =e i, -m. niil *t44i h*. m m44i 614 
464. *i44 s. vhl 4 46<>lhnA *q*T d. ml ?.X3=% ([4t-0. mi 34 46 
6R«l H* PiMM %4 6161 MH|4 h, *{444 Ml4~(3l<4 4644 MIM6L M rt 
6161 <h 3 *16*1. ‘O’ (*i-M.) Ht4 3pi6l*4 *t6C'HHlH *{444 HS.41 6^5 44 
MHM *L6LH cl HI 3 [4.-3 4 63C-U6 Ga<6*.4 Ml^il $. 

4 4m4 *Mihi hKm.i mi 3d 6*.=u 4 h 4 *44 64 *h*T ts> 44 mmh3 
44 °m. him %o *t44td %?i =4 4 6ii nil 4 s.*u r 4 *l6lh (PtM-x). 

4 6ii hH 4 4.6 4.%id 46 ^hi4 *h*T 4 aoxioMoo. 46 6ii h3 mm i 
*{4 46 ^°hl4 *h*I 4 'tox'cao. [4t-H 4 3 *l4l until. 6ii nil mh 
* t44l4 hMI %&-%& *i.^i44 oj,sii6R 64 m§ih 6M 44. 

Broomstick Table 

This article is inspired by the fascinating work of Shri P.K.Srinivasan of 
Chennai. Tables are often learnt by rote. This repetitious drill might help 
quick recall but it kills the whole joy of learning. With only 18 equal length 
broomsticks children could discover the whole world of tables. 

Lay one broomstick and place another one across it. At how many points do 
they meet? Obviously, one. So, 1 xl = 1. If two vertical broomsticks are 
placed criss-cross over three horizontal broomsticks then they have six 
junctions. So, 2 x 3 = 6 as in Fig (2). Children can make a 0 to 9 matrix a 
square ruled copy and make their own table sheet by placing broomsticks 
criss-cross and counting the number of junctions. So, children who have 
learnt to count should be encouraged to make their table sheets. Fig (1 ). 

Fig (3) shows how the abstract concept of multiplication by zero can be 
concretized. 

Multiplication of two digit numbers would mean counting too many 
junctions. So, ten broomsticks can be represented by one card strip. Fig (4). 
Criss-cross of two strips will be 10 x 10 = 100, while that of a strip and a 
broomstick will be 10x1 = 10. Add up the sum of all the junctions to get the 
multiplication value. Fig (5). 
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&HH M 4d SU $? rK (3HH (36LHHl4 dAAld d4 HLHd M 4d H«l d? 
Hl4, [=LHld4 HLH Hdl4d HI HLHd HH®4. W i»ll. 44 Hd <10 4.4. 
HdiHi ALHH 4. PbLH HI Hdt=Hl HHl4 dd Hl«tld Hd &$l 4 Alii 4. <=Hld 
HHl l HtHdl. 44d\ (HIH HHLS Hd (3HHdl HAH §44 4L HLHdl Hdl4 M 
■Trailing edge’ h4 hhs\ £4 ‘Leading edge’ Hd4. 

Leading edge 4 -3 4.4. di Hd^ AiHHdi h.4 <hlh4 alii, Hill 4. hi 
al44 hhhl C44a hhlh a4 rid hlslXL 4 ((4h-h). Trailing edge di 
aaa 4 Adi alhh 4 H^il 4ail 4. hi Htsil Hind ahhhhl iil 
d4. [4 $ca44 4a 44 hhlh a 4 4. 44di Hd &i 4a-4a iil 44 4. 

an d°l 4 d 4d 44 iilHLd 4 dLHHL HAil. iil 4 h 4 Hlil H4 HH 3>AH4 
dCALHdl HLH 44 HH (3HH Hd4 (PlH 3,Af). HLHdl (3HHdL <Hin4 ^C-L C-LHl^S 
44dl HHia HLH AHdi HHl^. 4. dHld 4&J, HdH ALHHLj, 4Hl4 4 (3HHdl <Hl4 
HHL'SLHL HHL3. aiAH4 Hd 4. rid AIH>4 (3HHdl <Hl4 tAHlj, dC-L^ SHAH HHAH 4. 
44dl HLHi <H.l\ S.HL'Sl HLh4 (3HH HM &. HL ^ 44 pLHLd4 HLH (siHldd 
SHH (361=1 4. 


Aeroplane Wing 

What makes an aircraft fly? How does the aircraft's wing produce lift? You 
can find this by making a model of part of an aircraft wing. Cut a piece of 
paper 20 cms. long and 1 0 cms. wide. Bend it in half as in Fig (1 ) and stick the 
edges together. Run a fold along the edge with your finger nails so that it 
bends, curved at the top and almost flat underneath. The flat end of the wing is 
the leading edge, and the thin edge is the trailing 

Make .a hole straight through both parts of the wing about 3 cms. from the 
leading edge. Pass a piece of empty ball pen refill or soda straw through it and 
fix it with a dab of glue. Fig (2). 

Stick a piece of paper on the center line of the trailing edge. This fin will stand 
vertically on the trailing edge and will help in stabilizing the wing. Pass a thin 
thread through the refill and fix it on two sticks. 

As you swing the sticks through the air the wing will rise on the thread. Fig 
(3&4). The top curved portion of the wing is longer than the bottom portion, 
so the air moving over the top has further to go and therefore moves faster. 
This produces a lower pressure on top of the wing producing lift. This is how 
a wing helps an aeroplane to rise in the air. 
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&RH %cQ. VHlfei-fl HHil HlHH-tl ^Elddi H ,J lrCl 4d 6. d HIE^E VllHi H«l 
d Hd H.41 HH did ti. HI HH-Sldl fel°l d.4i (3HHIH #9. HIH§\ PtSlKHl 
kc-llis HdlH & «il*L 

HHilni 4$ til El& =u <ae£§i (§h) nail'll A &nd dM hh c-tendl 

<ai. ddl Hfgni Hi hihhH <n.e$i4 <al. hh&hi dldrii <hip\ €L=ii^i«Q.-il HlHij, 
hhi 4 aeii.cH al. hh&hi tih dldni mid hihhsIMI hU hhII <hh 4 c-il. 
hi nnil iec-H dnuS cl Esiksl. ( [^h- a ) 4 H&ai hic-0. ?ilw Hid hi 
H«{ 1 HIHM.H HH iHl Hli E?lR ti d 44 a\. HlHl-H $A HC-l4 Rl^lHlj, W 
[dpHd 4 h ti. ^Hi, 'gdl HO HHld, <Wd= H HIH a ^PtHbj W =* HIH, * 
^[HHld, Hafd % HIH. HlWlHi ^El-^El <Wddl fettl \h[. t\b HHd H°lil £e< 4 
4dU$ cl dM. d=l, 'fcu.Sl HA H^ddl Hli Hdldl. HI Hli HHHH 44 4ll 
HHH, % ^idl tdHHdl HlOld h\ ti. ®HH HH-ft H51 Hi HtSSH HlHdl HlWd 
ilH h\ ti. % a HIH %4dl Wdd Hl4 Hi ti. 

Rhh <H°iildi Hiwid dlj ddld eslil El. H°iil Ghh4h H«l. Hi 
PlPieHl Hdi HHildl Elad °l^Ll. d4, HHildl 'gEl-'gEl W hA ^ clw 
Hid Hli [dldedi Hdl Elad HSll. 


Spring Bangle Balance 

Plastic spring bangles are sold as village trinkets. They are available in 
attractive colours and come cheap. These spring bangles can be used as low 
stiffness springs for a number of simple experiments. Tie a thread loop to 
hang the bangle by a nail. Hang a matchbox drawer at the bottom for the pan. 
Fix a broomstick piece on the bottom coil to act as the indicator. Fig ( 1 ). Mark 
the initial position of the indicator with the pan empty. Coins have standard 
weights. An old 50 paise coin weighs 5 gm., 1 rupees 4 gms. and 2 rupees 6 
gms. Place coins for different weights on the pan and measure the extension 
in each case. When the load is plotted against the extension on a graph paper, 
almost a straight line is obtained, proving Hooke's law - that within elastic 
limits, the stress is proportional to the strain. 

The calibrated spring bangle can also be used as a very sensitive spring 
balance as it has a measurable response to even one gram load. 

Hold the top thread loop and oscillate the spring bangle with the empty pan. 
Note the time taken for 10 oscillations. Repeat this with different weights in 
the pan. 
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PistK 6-^ni aPki hch h4 4a4 4<a <k umi u44 
£ d. hi uhI^iLhL [=i€j,d hPh«i -tot 46 6«i (*fPt)4 ^ H^ctl 4 h y>. 
4444 hIWI h4c-Q. Pd44 crt^nMl 412 c-uowil «sk d. 4 h^ irieH M^sl 4h4 
H(44UMl USl <*U4 4 h d. 

<HlHi<a hi 4 Hhsiki Pifo^Hi 4s<a«i, (3%$Hni Pin Pt4i 
UR&k. M,?l H2-t P<Vl 44 Mil. H2-t *Rdi 4 h $. q.41 4 feoim dUtl4 
44 Me n4 aRidl. 

4a4 4 <h 4 d.144 HR 4^4 H<31 4s M,?k-l MH d. A Hli *UM.K-l4 ^4 
2^.4 a 4.4. h 441 ^sil m 4 cal (Pw.-a). hi jssini *uh*u4 4 m<4 ui 4 
cil (Pw-O. ^sciA 444 4<a m. 3. ddi4 cal. 4 <h-u Hn 4 ^<hr=ii 41 iil 4s 
SRllHl °ll6 c U^ Wl (P 1 -H.- 3 ). M,$l H2d4 (Ml i-M4l <HRl 4<Hdl dPl4 
46=idl 44 iil 2 *J<h 4 4tea SRltHl ^ll6<=lL^5 ^4 (Pw.-*). hc-<h 4 d4 4ca4 
M 4s=il. Pbi-ir hhrI dR 4il. 4toi h«i H2ddi 44 <hri 4 444 Pvt 4u 
s4. hc-h y.«i4 (364 (Pw-u). 


Press Button Switch 

The middle school children in the Hoshangabad Science Teaching Program 
do a number of experiments with torch bulbs and batteries. Several 
alternatives have been tried, modified and rejected. All switches with steel 
strips tend to rust and have high contact resistance. 

Vivek Paraskar of Eklavya, Ujjain found a very ingenious solution to the 
switching problem. He used press buttons. They are made of steel, so they 
never rust. 


How to connect a wire to the battery bottom? Cut a 1 cm. wide rubber band 
out of an old cycle tube. Fig (1). Cut two circular notches at the diametrically 
opposite ends of this band. Fig (2). Stretch and slip the band on the battery. 
The positive top of the battery top sits in one notch. Fig (3). A press button 
half with a pip sits in the other rubber notch at the battery bottom. Fig (4). 
Place the bulb on the battery top and snap close two parts of the press button 
to close the switch, and light the bulb Fig (5). 
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mil 4i«[l, c-uc-i, suAl 4«i4 sil. hi PisriA 4mi hAI«u &si &A \ 
HH.Ah. 'Wl alii C-Rliql. ($1.4 $llAtqi4 irl 3|LCl) SllAl Wt 

m$l 4iA h^c-u jSUwl ilssiHi GIchL °il6qi (Pw-O. *1 <*l, «iuM [4u4 
Hit’ll fcKStl (3H* *A4 mt$H. ails 444H HLSCl ^H«l. mil qRHi Hl4 ads 
44 «i5 wt hA ads Gmr $?i sUi h«uI (Pw-0. 

4l£P>l £l°l«l4 ads h£ Crll. 4tl ads $1 a dm. •SPHl alii Pl&d 
aitClj, (hmai sidl *Amld4) ads £lji Hiil. h£U qi4 <ul hA ads adl mr 
asi=d ads °c-uy.HL <aasL=0. c-tl. m4qi4 <hih hi^CIhl A4 dd ^dc-il 4, l %«U 
$u44 dHid hrO. ni hI (Pbi- 3 ). dlil qR m. 4 sRi«idl hUhi ^a-^a 
VKL Hil <Aqi H«l«l (Ptt-tf). 

ads 4«l <*nl$>l SRmi ^HL H Pi .4 A, Sill sd. SRlM qlis fa 
hih4 Pi&d «iu& ql ?ds qj£«a dd c-tl. $4 ads aldl qiad hi sm4 
skuhL $*u 4 al. <Hdai ads aaiad hl srl«i ql add dd slsl i 34 qia 
hisIIhI ^dcdl 4. alii qR h4 sri«i mr ga-^a $?M.i q^i ^hi h«uI 

% dd4 dd SllAldl Vld |§SL H4HI d ddd Mel^u# sA d. 


Chromatography 

Mix a few drops of black, red, yellow and blue ink. Place a few drops of this 
ink on a chalk about 5 mm. from the thick end. Dry the chalk in sunlight. Now 
stand the chalk in a lid containing water. Fig (1). The ink band should not be 
in direct contact with the water. After some time the water rises up the chalk 
and the different colors are separated in distinct band. Fig (2). 

Take a strip of blotting paper and place a small drop of the mixture ink on it 
about 1 cm. from the end. Dip the strip in water and fold and rest the other end 
on a broomstick on a glass. Ensure that the water level in the glass is below 
the ink dot. Fig (3). After some time as the water rises on the blotting paper, 
the colors of the ink mixture are dispersed in distinct bands. Fig(4). 

Make 5 mm. hole in the center of a circular blotting paper. Mark a circular 
mixture ink ring slightly away from the hole. Place a wet cotton wick in the 
hole and rest the paper on a tumbler with the wick dipping in water. After a 
while the ink mixture is dispersed in beautiful circular bands. Fig(5). This 
technique known as chromatography is used for separating mixtures in 
several industrial processes. 
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3Hld>?\ dSl'l <|Stldl did °midl d«d. Hdl <|$il d3. dddl dld4 dicft-AtSd^a 
did dl C-tlil d did dMW. d ^Sld, did Wgll $li. <£$il MPL dddl dlddl disdl 
<VlW.dl 3^ 'tfdIM'ilj, £ld&. dldl-d 3d C-UH^dl HdV H3. VI <td 3Hl4 
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Hfedl3HlHi OK-Sdl deed'd bib ai°H Wi & 3>ld ddl VI dh«ll Wt $. 

<£$ildl d&tvia Hdiddidl MM d*dl nd dvi Pustd (3d<n>d d. 
3d^PlPldH HdVdUtl aoxd 3 .Ml.dl gbbl did Mdvtl m 4 ML S.kt ^Wld 
(HlWldl Hltedl Hd VMI 3H$R d3l eld <J$H, dldddl dd 6ddldl. sidl'd 3d 

3Hdd d3l 3H.olS2)H'l °tS d«t $. 

d^[3tddddl riidMld idl3i dia 3Hldd\ d*ll l d«tl 3^4 33 3<dl«l 

33 didl. 'ftdIMmd, 3HI Md ?ll«H3>il (3rdld (3dlil <-l3 ?lk 


Trees Nameplates 

Every tree has a name though we seldom know it. If there was a name plate 
on every tree then people could read it and know its name. Putting name 
plates on trees would be very useful public education. Normally a mild steel 
plate is taken and painted black. The name of the tree is painted in white and 
then it is nailed to the tree. The trouble with this traditional technique is that 
the mild steel soon rusts because it is exposed to the elements. Within a year 
or two the paint peels off. A simple way of making -tree name plates is by 
punching thin aluminum sheets with alphabet punches. Cut a 1 0 ems x 5 ems 
piece of al uminum sheet. It is soft enough to be cut with a home scissors. 
Keep this sheet on a plank of wood and using A, B, C, D alphabet punches 
emboss the name of the tree. 

These embossed aluminum tree name plates never rust and there is no paint 
to peel off. They require no recurring maintenance. Schools could easily take 
up this socially relevant project. 
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KHdlH.M d4l d4l HL^RlHl HSL ^ 
Hdldl. 

Tangram 

This is a thousand year old Chinese puzzle. Cut 
any size square into seven piece as shown in the 
picture. Now assemble the seven pieces to 
make shapes of animals, birds, human etc. In 



ach case all seven pieces have to be used. 
Take more shapes on your own. 
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What is discovery ? 

Not answering the questions, 
but questioning the answers. 
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